Introduction
Animals form groups for a number of reasons, ranging from improved access to resources and mates to reduced predation [1] . However, group living also comes with diverse costs, making sociality one of the most intriguing aspects of animal behavior. One of these costs in particular -the cost of increased pathogen transmission -has generated considerable attention among researchers interested in the links between animal behavior and infectious diseases [2] [3] [4] [5] . A considerable body of evidence now confirms that certain pathogens (defined here as any infectious organism that causes disease) pose a threat to individuals living in groups [6] [7] [8] . Less frequently discussed, however, is the notion that some aspects of group living may confer 'anti-parasite' benefits that directly reduce the pathogen costs of being social. Recently, several intriguing studies suggest that certain features of sociality may reduce, rather than enhance, pathogen costs. Such benefits, when they occur, could make group living advantageous rather than costly in terms of pathogen infection. At the very least, these benefits could modify expected relationships between group living and the costs of infection, a nuance that is integral to how we think about the costs and benefits of group living as they relate to infectious disease.
In this paper, we integrate recent findings from a diverse literature to explore the idea that common anti-parasite benefits of group living may offset pathogen-related costs. We begin by describing a framework for classifying ways in which the anti-parasite benefits of group living might accrue; this framework links sociality to two main strategies hosts use to defend themselves against pathogens: resistance and tolerance. Next, we review recent studies that provide support for enhanced pathogen resistance or tolerance connected with social living. We end by discussing the potential implications of anti-parasite benefits of group living for understanding social evolution and pathogen transmission, and by highlighting important areas for future research.
Anti-parasite benefits of group living
The pathogen-related costs of group living accumulate for one fundamental reason -contact rates between individuals are higher in social situations which facilitates pathogen transmission [3] . As a consequence, levels of pathogen infection (e.g. prevalence, intensity, richness) are generally expected to be higher for: (i) social versus solitary species [9]; (ii) individuals living in larger compared to smaller groups [10]; and (iii) individuals within groups who engage in the most relevant or frequent contacts [11, 12] (Figure 1a ). In practice, there are at least three reasons why these predictions are sometimes only weakly supported [7] . First, higher sociality might select for strategies that reduce infection risks in social animals [13] (Figure 1b) . Second, the effects of group living on pathogens might depend on other aspects of host behavior, physiology, life-history, or ecology [14, 15] . For example, factors such as host sex, social rank, personality and kinship can all influence the degree to which group living affects infection risk [e.g. 16-18] . A third possibility is that group living animals may be more resistant to infection as a direct consequence of sociality itself (Figure 1c) . Resistance refers to an animal's ability to avoid or prevent infection or to reduce the number or growth of parasites once infected. Resistance can involve immunological or behavioral mechanisms, and is one of the major ways in which hosts defend themselves against
